WHAT IS CLAIMED IS: 

1 i. a process for synthesizing Phbtocurable 

2 poiytethynyDcarbosilane comprising the steps of: 
3 a. mixing dichlorosilane and trichlorosilane reagents; 

4 b . adding sub-stblchio^tric.^ounts of^ali taetal; and 

5 c. adding excess sodium acetylide. 

6 

7 2 . A process for synthesizing photocurable 

8 P oly(ethynyl)carbosilane comprising the steps of: 

9 a . mixing dichlorosilane. and trichlorosilane . reagents . in the 
10 presence of'methylene bromide; , 

U b . adding sub-stoichiometric amounts of alkali metal; and 

12 c. adding excess sodium. acetylide. 

^ 3. A process for synthesizing photocurable poly (ethynyl) 

15 carbosilane comprising the steps of: 

16 a. mixing dichlorosilane and trichlorosilane reagents in the 

17 presence of methylene bromide; 
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1 b. adding sub-stoichiometric counts of sodium metal; and 

2 c. adding excess sodium acetylide. ■ t 


3 
4 
5 
6 
7 


4. A process for synthesizing photocurable poly (ethynyl) . 
'earboskane comprising 'the .steps of: . 

a. mixinXdichloromethylsilane and trichlorophenylsilane 
, -reagents x\the presence of methylene brdmide; 

8 b . adding sXstoichiometric amounts of sodium metal; and 

9 c. adding exce\s sodium acetylide. 


10 



sizing photocurable poly (ethynyl) 


-he. steps of:, 
silane and trichlorophenylsilane 


11 5. A process for 

12 carbosilane comp 

13 a . mixing dichloi 

14 reagent in the Pteseny of methylene bromide; 
' 15 b . adding sub-stoichiomeWc amounts of molten sodium metal 

16 under flowing argon gas; \and 

»Ai-w-Hrip dissolved in dimethyl 

17 c. adding excess sodium acetylide disso 

18 formamide. 


6. A Xocess for synthesizing phoMcurable poly (ethynyl) 
carbosiVne comprising the steps of: 

a. forminVa dispersion of sub-stoichiometric amounts of 

4 alkali metav 

5 b . adding dicWosiiane and trichlorosilane reagents; and 


6 
7 


c. adding excesY sodium acetylide.. 


8 7. A process fori s 
9 


X Ling photocurable poly (ethynyl) 


carbosilane comp^ijsiri^ th^A steps of: 


10 a. forming a displ 


rsioXof/sub-stoichiometric amounts of 

11 molten sodium metal insolvent; 

12 b . adding dichlorosilane ^ trichlorosilane reagents; and 

13 c. adding excess sodium acetylide. 

; is 8 . A process for synthesizing iotocur able poly (ethynyl) 

16 carbosilane comprising the steps\of: 

17 a . forming a dispersion of sub-sto^chiometric amounts of 

18 molten sodium metal in a solvent; 


1 
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b . idding dichloromethylsilane.and trichlorophenylsilane 

reagents; and 

c. ad dl \ excess sodium acetylide in dimethylbromide . 

9. A proceY tor synthesizing procurable poly.ethynyl) 
carbosilane comprising the steps of: 


of sub- stoichiometric amounts of 


a. forming a dis P? 

8 molten sodium me^al iAxylene; 

^- ur l^LvAiilane and trichlorophenylsilane 

9 b. adding dichloiiom.efen/A^ llane 

10 reagents; and 

n c. adding «^^\^^ in dimethylbromide. 

12 x 

e - nr ovnthesMzirig photocurable poly (ethynyl) 

13 10. A process for syntnesi^niy ^ 

14 carbosilane comprising theWeps of : 

. 15 a . forming a dispersion of ^-stoichiometric amounts of 

16 molten sodium metal in xylene; 

17 b. adding dichIoromethylsilane\and trichlorophenyisilane 

18 reagents; 
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1 c. filtrating insoluble by-products; 


solvent from poly (chloro) carbosilane 


sodium acetylide dissolved in dimethyl 


2 d. evaporating xylene 

3 polymer; 

« e. dissoiv^, said aforementioned polymer in tetrahydro 

5 fur an; and 

6 f. adding excels 

7 bromide . 
8 

9 11. A process o'f 

10 polymer, poly(eth} 

11 ceramic comprising |pae' 

12 a. reacting^ 
and 

/ ^bs&eiA^j) the resultant organo- 
b. condensing (polyiaSSl«nig). tne j. 

«wAirf of step a with an excess 
(ethynyl)chlorosilane product ot step * 

of an alkali metal. 


a photo-curable pre-ceramic 
.ane to silicon carbide . 

with organo-chlorosilanes 


13 
14 
15 
16 


17 12. A process o 


f forming a photo\curable pre-ceramic 
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polymV poly.ethynyD-carbosilane to. silicon carbide 
ceramicY comprising the steps of: 

a. reac^ng sodium acetylide with organochloro-silanes; 
and 

b. condensing (polymerizing) the resultant organo- 
ethynyDchio^silane product of step a with an excess of 
an alkali. meta\L sodium. 


13. A process df I forming -photo-curable, pre-ceramic 
polymer, P oly(etlU)-c4oVilane. to silicon carbide 

ceramic comprising th V e stepsl of: 

a. reacting sodium\ acetkide with a mixture of 
' organ>dichlorosi\an4s and organotrichlorosilanes; 

and 

b. condensing (polymerizing) the resultant organo 
. ( ethyn y l,-chloro S ilane\product of step a with an excess 

of an alkali metal. 


1 

2 
3 

A 
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!4. A process according to claim .1 in which the organo 
chlorosil\e is selected from a group of one or more of the 
following: \ichiorodimethylsilane, trichloro-phenylsilane 
(tri-fuhctionV) . and . methyltrichlorosilane. 


IS. A process okforming.a photo-curable pre-ceramic 
polymer, poJ v ^vW^rbosilane to silicon carbide 

8 ceramic corns 

9 a. reacting i sub-s^ chio^tric amount of an alRali metal 

vand 


16 
17 
18 


with organ 


b. react 



ymerized polyorganochloro- 


silane with sodium 


10 
11 
12 
13 

14 16. A process 

15 polymer, poly (ethynyl] 
ceramic comprising th< 

a. reacting a sub-stoichiomeYric amount of sodium metal 

with organochlorosilanes; \ and 
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.-curable pre-ceramic 
.ane to silicon carbide 


1 

2 
3 
4 
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b\eacting the partially polymerized polyorganochloro- 
silarte with sodi\m acetylide. 


17. A process of forming a photo-curable pre-ceramic 
polymer, P olyWhynyl)carbosilane to silicon carbide; ceramic 

comprising £h^Wps of: 

a . XctingV^b-stoichiometric amount of an alkali 


metal with a mdxturVof organodichlo res i lanes and 
organltrichlorosilane^^and 

b. reacting the partial 
chlorosilane with Vodium acAtylide. 


Ly po 


lymerized polyor'gano- 


in which the 


18. A proces^s^according to claim 5 

organochlor>s.ilane is seVectei from a group consi siting 
of one 'or n ore\he^ng: dichlorodimethylsilane, 
trichlorophenylsilan^Jtri^functional) , and 
methyltrichlorosilane . 
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19. A process of forming a photo-curable pre-ceramic 
polymer, \oly (ethynyl) silazane, to silicon nitride ceramic 

comprising N:he steps o f: ■ 

a. reaching sodium acetylide with organochlorosilanes; 

and 

b. condensing (polymerizing) the resultant organo- 
(ethynyl)chlorosilane product of step a with ammonia. 


20. A process bf foi 

10 polymer, poly (ethynyl) 

11 comprising the teteps of 
a.Nrejacting podium 
si lanes, 

■ b. condenslV^P ol y me V ing) the resultant organo- 
(ethynyl) chlorc^an^roduct of ' step a with ammonia 


s^hoto-curable pre-ceramic 

to silicon nitride ceramic 

ilde with organochloro- 


21. The process of preparing pWocurable CERASETTM SZ 
inorganic polymer comprising the\ step adding a photo- 
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so 


1 initiator to CERASETTM SZ inorganic polymer. 

3 22. The process of claim 21, in which said photo-initiator 

4 is Camphor qii^none, 

.5 

6 23. The process, of claim 21 in which said photo-initiator is 

7 IRGACURE® 1800'. 


8 



photocurable allylhydrido- 
sing the step of adding a 


in 


which said photo-initiator 


9 24. The process 01 

10 polycarbosill^e pol] 

11 photo-initiatidr to alVlhydridVpolycarbosilane polymer. 
12 

13 25. The process of claif 

14 is Camphorquinoney 
15 

16 26. The process of claim 24\. in which said photo-initiator 

17 is IRGACURE® 1800. 
18 
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27. \ process of -forming a photo-curable pre-ceramic. 

polymeApoiy(ethynyl)silazane, to silicon nitride ceramic 

comprising the steps of: 

a. reacting sodium acetyl ide with a mixture of organo- 
dichlorosilanes and prganotrichlorosilanes; ' anci 
bi condensing (polymerizing) the resultant organo- 
(ethynyl)chlQr^-silane product, of step a with ammonia. 


28 . A process acbo, 
10 organochlorosilane i 
11' one or more of the fo 

12 trichlorophen 

13 chlorosilane. 


to claim 27 in which the 
seHec^ed from a group consisting of 
fring\ dichlorodimethylsilane, 
tional) and methyltri 


ilane (\tri-furi 


14 

15 29. , A process of forming a photo-curable pre-ceramic 

16 polymer, poly (ethynyl) -sil^ane -to silicon nitride ceramic 

17 comprising the steps of 
a. reacting a sub-stoichVometric amount of ammonia 
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with organo-chlorosilanes; and 
bXreacting the partially polymerized polyorgano 
jrosilazane with sodium acetylide. 


.30. A process of forming a photo-curable pre-ceramic 
polymer, poly (ethynyl) -silazane to silicon nitride ceramic 


7 comprising the steps, of; 



a. reactinVa "sub^toichiometric amount of ammonia 
with clrgaVio-chloroSilanes; and 

b. reacting ^the partial polymerized polyorgano 
chlorosilc 

sodium acetyl! 


8 
9 
10. 
11 
12 
13 

14 31. A process of ^min^^a^to- curable pre-ceramic 

15 polymer/ poly (ethynyl) -silazane \to silicon nitride ceramic 

16 comprising the steps of: 


a. reacting a sub-stoichiometric amount of ammonia 
with with a mixture of orgWiodichlorosi lanes and 
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1 \ organotrichlorosilanes; and 

2 b Aeacting the partially polymerized polyorganoc 


3 
4 

5 32 


hlorosilazane with sodium acetylide. 


A process \f or fabricating a ceramic matrix composites 

6 comprising the steps of: 

preparing Vs^lution of thermoplastic photo-curable 

pre-ceramic - pblwter ; 

b... passing alUXpregv through said solution of 
thermoplastic \J)hot6-cur^.e pre-ceramic polymer; 


7 a 

O 

# : 8 

*w Q 

i io 


| U c. applying slid prVprei to a shaped mandrel; 


rii"- 

U 13 


18 


12 d. usinXlight energ\^t/ induce cross-linking of said" 


photo-curab^p^-ceryic polymer after application to 
said mandrel whereby said thermoplastic pre-ceramic 


14 

15 polymer is curved; and 

16 e. pyrolyzing said cured thermoplastic pre-ceramic 

17 polymer matrix composite material. 
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33. V single-step fabrication of continuous ceramic fiber 
ceramik matrix composites employing a thermoplastic. . 
photo-cuUle pre-ceramic polymer in which the component is 
shape by \variety of standard composite fabrication ' 
techniques Auch as filament winding, tape winding, and 
woven cloth wtoding comprising steps of: ■. ' ; . 

a. passing 'deTra^ic fiber monofilament, tow, mat, or 
. woven clot*/ t^ough\a solution of said thermoplastic 
rattle pre-c 


photo-cure 


lie polymer; 


aa. applying cferamik fiber monofilament/ tow, : mat, or 

woven -cloth to. a shaped mandrel; . . 
bb. using photoXnelgy. of - the ultraviolet, visible or 
infrared light sWctrum to induce cross-linking 
(curing)^o^the4hoto-curable pre-ceramic polymer 
■ after application \p said mandrel; "and , . 

ce. either partially W completely pyrolyzing the now 
cured pre-ceramic polymer matrix composite 
material. 
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35. Abrocess for synthesizing ceramic matrix composites 
according to claim 34 in which the pre-ceramic polymer is 
poly(ethynyl)carbosilane. . 


36. A process for synthesizing ceramic matrix composites 
according to claim 34 'in which the pre-ceramic polymer 
yields silicon carbide upon pyrolysis. 

37. A process for ^synthesizing ceramic matrix composites 
according to clati sU U the pre-ceramic polymer 
yields an oxide ceramic upJoTWo lysis. 


3*L A process for syntheWil ceramic matrix composites 
according to. c^aW 3 4 in wW the pre-ceramic polymer 
yields titanium carbide upo;?l\pyrolysis . 

39. A process- for synthesizing ceramic matrix composites 
according to claim 34 in which ke pre-ceramic. polymer * 
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Ids Aluminum nitride upon pyrolysis.. 


yie 

,4<S. A proYess for synthesizing ceramic matrix composites 
according t\ claim 34 in which the pre-ceramic polymer 
yields silicoVnitride upon pyrolysis. 

41*. A process ^synthesizing ceramic matrix composites 
according to\cliim\4 in Wich the pre-ceramic polymer 
yields aluminum *pxid\uponYpyrolysis . 

42. Single-step fabrication ofj. continuous ceramic fiber 
ceramic matrix composites WplJying a thermoplastic 
photo-cura^evpre-ceramic p\ly4er in which the component is 
shape by a vari^*^tanc^ composite fabrication 
techniques, such as filament vending, tape winding, and 
woven cloth winding under inert\atmosphere .comprising steps 

of: 

a. passing ceramic fiber monofilament, tow, mat, or 
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^oven cloth through a solution of said thermoplastic 
phcko-curable pre-ceramic polymer; 

b. applying ceramic fiber monofilament, tow, mat, or 
woven \loth to a shaped rotating mandrel; 

c. usebf a heated or unheated compaction roller to 
press the\hermoplastic pre-ceramic polymer onto the 
mandrel; 

visible, or infrared light to 
induce cro 5 b-jli\king (Wing) of the photo-curable pre- 
ceramic polLLr \erebyWendering a thermoset polymer; 


e. either pa 


Itially or 'completely pyrolyzing the now 


cured pre-ce\^lmic polxymer mitrix material; and 


A 


f . followedXby the fiWl hfeat treatment of the shaped 
ceramic matrix composite, "brown body' 


4 |. A process for synthesizing ceramic matrix composites 
according to claim 42 in which Ae pre-ceramic polymer is 
poly(ethynyl)carbosilane. 
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4I \A process for synthesizing ceramic matrix composites 
according to claim 42 in which the pre-ceramic polymer 
yields a\i oxide ceramic upon pyrolysis, 

4^. . A procVss for synthesizing ceramic matrix composites 
according to\laim 42 in which the pre-ceramic polymer 
yields silicon Yi^fTSte^upon pyrolysis. 

4^ A process for\ synthesizing ceramic matrix composites 
according to claim Win whidh the pre-ceramic polymer 
yields titanium caYb^de-upon pyrolysis. 


a\. A process for syriM$aeMzing\ 

according to claim 42 in wk^ch 

\ \\ 
yields aluminum nitride upon\ 


ceramic matrix composites 
he pre-ceramic polymer 
rolysis. 


a}. A process f o^>y^ixJie>a/ing ceramic matrix composites 
according to claim 42 in which theWe-ceramic polymer 
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yield^ silicon carbide upon pyrolysis. 

a\. A process for synthesizing ceramic matrix composites 
according \o claim 42 in which the pre-ceramic polymer 
yields alumiW oxide upon pyrolysis. 


7 jtf. Single-sterf fabrication of continuous ceramic fiber 

8 ceramic matrii composites employing a thermoplastic 
photo-curable Ve-cVamiXpolymer in which the component is 
shape by. a var\ty o\s tankard composite fabrication 


9 
10 


11 techniques, suchW f ilWnt| winding, tape winding, and 

ling, compri 


12 woven cloth winding 


rising 


teps of: 
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a. passing ceramic fiber monofilament, tow, mat, or 
woven cloXthrough ablution of said thermoplastic 
photo-curable F^e-ceramic polymer; 

b. applying ceramh>^ib^monofilamen^ mat, or 
woven cloth to a moving flat substrate; 

c. using a compaction rolleV to press the thermo- 
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51. 


plastic pre-ceramic polymer coated ceramic fiber onto 
flat\substrate; 

d. usiW photo-light of the ultraviolet, visible, or 
infraredUight spectrum to induce cross-linking curing) 
of the ph^to-curable pre-ceramic. polymer thereby 
rendering aVhermoset polymer; and 

e. either parWly or completely pyrolyzing the now 
cured pre-ce^/aWVolymer matrix coated ceramic fiber 
material, 

A processor syn\hesiAg ceramic matrix composites 


:he pre-ceramic polymer is 


according to^claim 50 in Wich 
poly (ethynyl) carbosi 


si 



A process for s^^e^ng ceramic matrix composites 


according to claim 50 in which the pre-ceramic polymer 
yields an oxide ceramic upon pyrolysis . 
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53. \A process for synthesizing ceramic matrix composites 
according to claim .50 in which the. pre-ceramic polymer 
yields\ilicon nitride upon pyrolysis. 

54. A process for synthesizing ceramic matrix composites 
according tfe claim 50 in . which the pre-ceramic. polymer 
yields titanW carbide upon pyrolysis . 

5sIa procesi foV synthesizing ceramic matrix composites 
according to \laim ^in^hich the pre-ceramic polymer 
yields aluminuA nitrike upV»n pyrolysis. 

56. A processor sWhesizihi ceramic matrix composites 
according toUlaim sV in whiclj the pre-ceramic polymer 
yieldsXsilicon carbides upon pVrolysis. 

* x \ / 

57 . A processor syntAesi/ing ceramic matrix composites 
according to cla^^inVich the pre-ceramic polymer 
yields, aluminum oxide upon pyrolysis . 
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